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UM SCIENTISTS HELP DETECT GIANT RING AT EDGE OF SOLAR SYSTEM
MISSOULA Two University of Montana scientists are part of a NASA team that has detected a vast
ribbon of energized particles that surrounds most of the solar system.
The discover}' resulted from data obtained by NASA’s Interstellar Boundary Explorer
spacecraft, or IBEX, which was launched last October to map the edge of the solar system. The
results were published Oct. 15 in the online version of Science and will be one of the prestigious
publication’s print cover stories in November. (For more information, visit http://ibex.swri.com.~)
Dan Reisenfeld and Paul Janzen are researchers in UM’s Department of Physics and
Astronomy. “This ribbon was certainly unexpected, and it’s pretty cool,” Janzen said.
The interstellar boundary is where solar wind particles from the sun, as well as the
magnetic field they carry, encounter and interact with the atoms and magnetized plasma between
the stars. In this interaction, some of the solar wind particles scatter back into the solar system
where they can be detected by IBEX. The edge region is about 100 times farther out than the
distance between the Earth and the sun and about 2.5 times farther out than the orbit of Pluto.
As the sun orbits through the local interstellar medium at 60,000 mph, the interstellar
boundary forms a giant teardrop-shaped bow shock around our solar system - sort of like a rock

in a stream. The edge region is rounded toward the front of the sun’s orbital path and elongated
behind.
Reisenfeld said models from before the launch of IBEX predicted more energetic
particles would be concentrated at the nose or tail of the interstellar boundary. However, when
IBEX completed the first-ever, all-sky map of the boundary during a six-month period,
something unforeseen was revealed.
“There was a ribbon of denser ionized particles that surrounds our solar system,”
Reisenfeld said. “It forms an almost perfect circle around us.”
Imagine that the interstellar boundary is a globe turned on its side, and the North Pole
points down the sun's orbital path. The particle ribbon is not located at the equator. Instead, it’s
located more at the Tropic of Cancer. And the ring also is tipped upward slightly on the globe’s
surface like a jauntily placed cap.
Where does the ribbon come from? The scientists think they have the answer.
“We think it's caused by the interstellar magnetic field, which threads through our Milky
Way Galaxy,” Reisenfeld said.
The sun produces a magnetic field that repels the galactic magnetic field at the interstellar
boundary. Reisenfeld said that if one imagines that a magnetic field is like a forest of bungee
cords, generally the cords want to hang straight.
“So now imagine that the bungee cords are wrapping around a sphere shape like the
interstellar boundary,” he said. “Where are they going to squeeze the hardest on the sphere or
have the most pressure? It’s where they are tangent to the sides of the sphere. So the ribbon we
detected correlates to where one would expect the most amount of pressure to be exerted by

these magnetic lines that are trying to be straight, but there is an obstruction - our solar system that keeps them from doing that.”
He said the location of the ribbon has allowed them to determine the direction the
interstellar magnetic field is coming from - at least locally - to a much higher precision than
previously inferred.
The 5-foot-wide IBEX spacecraft has two primary instruments - IBEX-Lo and IBEX-Hi
- that detect a range of neutral atoms that are energized at the boundary of the solar system.
These instruments were necessary because the interstellar boundary emits no light that can be
detected by conventional telescopes.
Reisenfeld designed a section of IBEX-Hi that ionizes, steers and accelerates the particles
to where they can be detected. Janzen was a lead scientist for testing and calibrating IBEX, and
he helps validate the data coming in from the spacecraft.
“Our instrument is essentially working perfectly,” Reisenfeld said. “That’s great, because
we are getting really quality data.”
IBEX orbits in a highly elliptical eight-day orbit that takes it closer to Earth and then
five-sixths of the distance to the moon. The orbit takes the spacecraft beyond the Earth's
magnetosphere, which otherwise would drown the signals it receives. At times the moon would
block IBEX’s view as it created its map of the boundary, which led to an unintended
consequence.
“Our team made the first detection of the solar wind scattering off the moon," Reisenfeld
said. “We even have a number for the percentage of particles that bounce off the moon. It’s
about 10 percent.”

That discovery made the cover of Geophysical Research Letters, and the full article can
be found at http://www.agu.org/ioumals/gl/gl0912/2009GL038794/2009GLQ38794.pdh
IBEX is the latest in NASA's series of low-cost, rapidly developed Small Explorers space
missions. Southwest Research Institute in San Antonio leads and developed the mission with a
team of national and international partners, including UM. NASA's Goddard Space Flight Center
in Greenbelt, Md.. manages the program for NASA’s Science Mission Directorate in
Washington, D.C.
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